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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y yis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpyeT CBOHU
JOCTHXKEHUSI B MaTEMaTHYEeCKO# opMme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallu3a 3aKjIa/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSAMHU aireOpbl M MaTeMaTHYEeCKOro aHajiu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIACHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KPEATUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpPIPETAlUA  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak 4epe3 Y4YeOHbId Marepuan, CIoCOOCTBYIOMINN
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxy ydeOHOM
JEATEIIbHOCTH, TpeOyroued MNpOAOKUTEIbHON  KOHIICHTpPAllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HayalaM MAaTeMaTHYEeCKOTro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJICJIECHBI CIEAYIOLUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BhIUUCIEHUD», « DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hauana
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MaTeMaTU4YeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIePKATEIIPHO-METOIMUECKUE JIMHUA W3Y4alOTCd Ha TMPOTSDKCHWHM JIBYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra U MOCTEINICHHO HACHIIIAsACh HOBBHIMH TEMaMH W pasjenamu. JaHHBIH
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
collepKaHNEe HECKOJIbKUX MAaTeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT Bcé Oosee
IIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJETb pealbHOMI
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CHOPMYTUPOBAHHON MaTeMaTUYECKON 3a7jauM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 oOpa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMINX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, YMEHWE JenaTh NPUKUAKY, BBIMOJIHATH MPHOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh UYHCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MAaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, [EJBIX,
pallMOHANBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My clenuuyecKkue 3aJayd W OIEepaluu: JeJIeHHe Haledo,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, 0ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCIOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCs TIPEICTABIICHUE O SAMHCTBE MaTEMaTHKH KaK HayKH W €€ pOJIh B
MOCTPOCHUU MOJIeNICH peaybHOTO MHpA, HMIUPOKO HCIOJIB3YIOTCA 0000IIeHrne U
KOHKpEeTU3aIHsI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pasnene I[lporpamMmbl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYaromivecss OBJAJCBAIOT PA3IMYHBIMU  METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYECKUX YpPAaBHCHHMM, HEPABEHCTB M CHCTEM, a TakKXke 3ajad,
coJepKaiux mapaMeTphl. [lojydeHHBIE yYMEHHS IIMPOKO HCIIOIB3YIOTCS TIPH
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UCCIIEOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOIHOM, IPHU PEUICHUH MPHUKIAIHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATh ~ pacdy€Thl 1Mo  ¢opMysnaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAXKEHUH,
COJIEpKaIMX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWUT  JaJbHEWIEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaroImMXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMH U TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapuPMUIECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, X CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHus 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIENOBATh TMOJYyUYeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEX]Iy BEIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOH, rpaduueckoil u crmoBecHoi. Ero u3yuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPHUTh KPYT KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3aj1ad,
JOCTYIIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMHA, OMPEAENsATh HX HAWOOJbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TipolieccoB. JlaHHas cojep)kareiibHasl JIMHHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAUTh HAWIYYIIEe pEUIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHY€CKOTrO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKU B HAayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O
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BBIJIAIONUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMAaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopnepxaTeapHO-MeToANYecKast JIMHUS «MHOXeCTBa M JIOTHKa» BKJIIOYAET B
ceOs PJEMEHTBHl TEOPUHM MHOXECTB M MaTeMaTHYeCKOM JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOM MaTEeMAaTHKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONMNNA BCE pa3/eibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaTroMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €0 JJIs BBIPAXKCHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN U CJIEJAOBAHHE OMNPENCTEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4aromuxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hauyajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluid, HWCCIEIOBaHMUS JTHUX MOJIeJIed ¢ MOMONIBI0 amnmapara aiareOpbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3iesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HMCIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Havasa
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOILICHTHI,
OeckoHEeUHbIE TMepuoandeckue Apoou. [lpumenenue npoOel W TPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omnepanud ¢ JIGUCTBUTEIBHBIMH  4ucCIaMUA.  Moayib
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKPYTJICHUS, IPUKHUJKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb ¢ 1enbIM mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
MOAXOSIIEH (GOPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEIN JIJISI PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHMCIIOBOTO apryMeHTa. APKCHHYC,
APKKOCHHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBbIE TIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHUS M YpaBHEHHUs-CIEeACTBUA. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/JIbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOroOWwiIeH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMU
ko3 dunmnentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAKEHUN, COACPIKAIINX CTEIIEHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
VPpalHOHAIBHBIX YPABHEHUMN.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEILICHHS IOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHne BRIPAKEHUH, COJIEPKAITUX JIOTaPUDMBI.

Jlorapudmuueckue YpaBHEHHS. OCHOBHBIE METO/IbI pelIeHus
Jorapu(pMUYECKIX ypaBHEHUH.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPABHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTens MaTpUlbl 2X2, €ro TeOMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWM. PelleHne nNpuKIagHbIX 3a4ad C IMOMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MaTPHI] U ONPEIEITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTeli HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

@yHkus, crnocodbl 3agaHus (QyHkIuu. B3auMHO o0O0paTtHblE (QYHKIUU.
Komno3zummss @yukmuii. I'papuk  (yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OO6nacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIe QpyHKIMU. [lepuonnyeckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl MU MUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(PUKOB.

CreneHHast (pyHKLHMS C HATYpaJbHBIM U IIeJIbIM NoKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HaTypaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEICHHE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBaTENbHOCTEH. MeTon
MaTeMaTU4YECKON WUHIYKIWU. MoOHOTOHHBIE u OTrpaHUYECHHbIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoneuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOUIEH reoOMEeTpUYECKOn
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBINA poCT. Yucio e. Popmyiia ClI0KHBIX
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npouleHTOB. Mcnosb30BaHWEe TIPOrpeccHy U PELICHUS peajbHbIX — 3a1ad
IIPUKJIATHOTO XapaKTepa.

HenpeproiBHble ¢GyHKIMM W UX CcBoMcTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuui. CBoicTBa (YHKIMH HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
byHKIU 1715 penieHus 3a1a4.

[lepBas u Bropast npousBoaHble QyHKIMK. OnpeneneHue, reOMeTpUIECKU 1
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHON K TpauKy GyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHoxecTBO, oOlepaluyu HaJ MHOXKECTBAMU M MX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IIpumeHeHuME TEOPETHKO-MHOYKECTBEHHOIO —ammapara  JUis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u uenbie yncia. [IpumeHenue nprus3HaKkoB AEIUMOCTH IIEJIBIX
yuces, HauOosbuii oOmuit nenurens (nanee — HOJ[) u HaumeHsblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputMma EBkinuaa 1js penieHus
3a/1a4 B LEJBIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu C KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEI JUI pelieHus (PU3NMUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBbHBIX,
UPpAIMOHATIbHBIX, TOKA3aTEeIbHBIX U JIOTapU(PMHUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaAMETPaMHU.

[IpumMeHeHnEe  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKHX 3a7ad M 3aJad M3 pa3IMYHbIX 00JacTel HAyKh M pealbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eoMmerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TpauKu.

['padmyeckue MeTOABl pelleHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/IbI PELICHU 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3a7ad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxoxaeHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro penieHus B
NPUKIAJAHBIX 33Jadax, JUIsl OIpPENENIECHHMs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TE€pBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE pEATbHBIX IMPOLECCOB € MNOMOLIbI0 AuddepeHIrnanbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIIEeToCcs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOLETyp TPaKTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHM, pacCyXICHUI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, peryisipHas (GU3NYEeCcKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHHWE BIMSHHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKTepa dKOJOTUUECKUX MPoOJieM, OpUEHTAIUS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYXalomel cpefpl, IUIAHUPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJICJICTBUM VIS OKPYKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOW KYJIbTypOH KakK CpEJCTBOM IO3HAHUA MHpA,
TOTOBHOCTh OCYIIECTBIIATh NPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornueckue aAecTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLICCTBEHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccu(uKaiuy,
OCHOBaHMsI 1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U NPEOOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBaTh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATENbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKHI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIIECOBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BBIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISBJIATH Je(UUIUTH MHPOPMAH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3IMyHbIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSTEIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMM  OOLLEHUs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOI TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BbICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;
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NPEACTABIIATh PE3YJbTAaThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, HCCIEI0BaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBHUS

Camoopranusanus:

COCTaBJISITH IJIaH, aJITOPUTM PEILICHUS 3a/layu, BIOUpaTh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIHUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI TpoIlecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a7a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEHICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpenessTh
BUJIbI pabOT, JIOrOBapWBaThCS, OOCYXIaTh TMPOIECC W Pe3ylbTar paboThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CICAYIOIIHE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yucaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPALUOHAIBHOE YHUCIO, MHOXECTBa
pALMOHAIBHBIX U IEUCTBUTENIBHBIX YHCEI, MOLYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl IS PELICHUS MPUKIAJHBIX 3a7ad U3
Pa3JINYHBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HU;

NPUMEHSATH NPUOIM>KEHHBIE BBIUMCICHUS, IPABUJIA OKPYTJICHUS, IPUKUAKY U
OLICHKY pe3yJbTaTa BBIYUCIICHUN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypajIbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PAallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATHUAMM: JIOTapu(PM YHKcHa, AECATHYHBIE H
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC W apKTAHI'€HC YUCIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl pEIICHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAIBHBIX YpPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOYJIEH ¢ IedbIMH Ko3(p(dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpenenuTess 2 X 2 Uil BBIYMCIEHUS €ro 3HAYCHUS,
NPUMEHSTh ONPEACIIUTENIN Il PELWIECHUS CHUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKECHU;
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BBITMOJHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNIeM;

UCIIOJIb30BaTh CBOICTBa norapupMoB IS npeodpazoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUH;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HPPALMOHAJIBHBIE, MMOKa3aTEJIbHBIE U
JorapuMuuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI JUIsl TPe0Opa30BaHUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEJIMPOBATh pEallbHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDOKEHHUSI, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBHMIO 3aJayd, MCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa anreopsbl.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUU, KoMMO3UIUs GyHKUUNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeo0pa3oBaHus rpa)uKoB PyHKIUH;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOIHO OINEpUpOBaTh MNOHATHSAMM: UETHBIE M HEUYETHbIE (yHKUUH,
nepuoanueckue (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbI (DYHKIIMM, HaumOoJiblllee M HauMEHblIee 3HaueHue (YHKIUH Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
LENbIM [OKa3zaTeiaeM, rpapuK CTENEHHOW (PYHKIMHM C HATypaJlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHu Kak (PyHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM MOKa3aTeJIeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaApaTU4yHas MU JPOOHO-IUHEIHas
(GYHKIUH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHSMM: IOKazaTeiabHas U Jorapudmuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BAThb MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku GyHKOUN )i MCCIEAOBAaHUSA MPOIECCOB U
3aBUCUMOCTEN MpHU PElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PealbHON
YKU3HH, BbIpAXXKaTh (POPMYJIaMH 3aBUCUMOCTU MEXKy BEIMUMHAMU;
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Hauyaja maTeMaTHUYeCKOIo aHAJIM3a:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apuPMeTHUecKass W TeOMEeTpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIas reoMeTpuUecKas Mporpeccusi, TMHCHHBIN U
AKCTIOHEHITUAJILHBINA POCT, (hOpMyJia CIIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3aJa4 MPUKIATHOTO
XapakTepa;

CBOOOJIHO OIEpHUPOBATH MOHIATUSIMHU: TTOCIEIOBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE M OTPAaHUYEHHBIC IIOCIEIOBATEIHLHOCTH,
IIOHMMAaTh OCHOBBI 3apOXKJICHUS MATEMaTHYECKOrO aHadu3a KakK aHaiu3a
OECKOHEUHO MAaJIbIX;

CBOOOJIHO OIEpUPOBATH TMOHATHUSMH: HEMPEPhIBHbIC (YHKIIUH, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMITOTHI rpaduka QyHKIUY;

CBOOO/IHO OIEpUpPOBaTHh MOHATHEM: (YHKIIMS, HENpEephiBHAS Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsi pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCJISITH MPOU3BOJHBIC CYMMBI, MPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
IBYX (YHKIIMH, 3HATh MPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIB30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHON Jis
pelieHus 3aa4.

MHoKecTBa U JIOTHKA:

CBOOOJIHO  OINEpUpPOBATh MOHATHUSAMH: MHOXKECTBO, OIEpalldd  Haj
MHOKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PeaTbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX y4eOHBIX IIPEAMETOB;

CBOOOJIHO OIIEPHUPOBATh IOHATHSAMHU: OIpEIeeHUe, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO0 00BEKTA, I0KA3aTEeIbCTBO, PABHOCUJIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHNE
MpeAMETHBIE PE3yIbTaThl MO OTJEIbHBIM TeMaM paboueld MporpaMMmbl YIeOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHAIH3ay:

YucJia 1 BBIYUCIEHUSA:

CBOOOJIHO OMNEPUPOBATh TMOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATypaJbHBIX U LEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEITUMOCTHU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJIsl pelieHus 3a7a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OIEPUPOBATh IMOHATHEM OCTaTKa MO0 MOJYJI0, 3aluChIBATh
HaTypaJbHBIE YHUCJIa B PA3IMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;
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CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUECKOM (hopMe, BBINOJIHATH apU(PMETUUECKUE ONEpali ¢ HUMHU U
n300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTeJIbHbIE U
jJorapu(pMUUECKUE HEpPAaBEHCTBA, HAXOAUTb HUX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOp KOpHEW IMIpU pEHIEHWH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH NOHATUSMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, [IOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pewiarsb palMOHAJIBHEIE, UppalOHaIbHBIE, IIOKa3aTeJIbHbIE,
jgorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
CoJZIeprKallle MOYJIM U TapaMeTPhl;

OPUMEHATH TpaduyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPHPETUPOBATH NOJYYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUH C MOMOILIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
yHKUMH;

OpUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;
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HaXOJUTh HAOOJbIIEe U HAMMEHBITIEE 3HAYCHHS (DYHKITMN HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUUAJbHO-3KOHOMHYECKHX, 3aJadax, i
OTIpE/ICTICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOopMyJod WM
rpaduxom;

CBOOOJTHO ~ ONEpUPOBATH MOHATHSAMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOAMTD IJIOMIAIN TNIOCKUX (GUTYP U OOBEMBI TE ¢ TOMOIIBIO HHTETpaa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
cocTaByieHUs U PepeHITMATbHBIX YPaBHEHUN;

pelaTe NPUKIAJHbIE 3aa4d, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKOIO U
(bu3MYEeCcKOro xapakrepa, CpeJICTBaMU MATEMATHYECKOTO aHAIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Mparkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXecTBO J1eHICTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 12 1
LeJIBIM [TOKa3aTeeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckre BRIpOKEHUS U 2 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepriBabie pynkuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 5 ’
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 UccnenoBanmne QyHKIMI ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [lepBooOpazHas 1 UHTETPAT 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparmonaibHbIe, TOKA3aTEIBHBIC H 24 1
norapuMUYEcKre HEPaBEHCTBA
5 KommiekcHbie uncna 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
YpaBHEHUU
8 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoThI pecypes:
1 MHOXxecTBO, olepanuu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammesl Ditniepa-Benna 1
3 [IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO 1
anmnapara JJis peleHus 3aaad
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
5) JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUHbIEe IEPUOTUIECKUE IPOOH
6 [Tpumenenue npoOeii ¥ MPOLIEHTOB IS 1
pelIeHus MPUKJIaJIHbIX 3a1a4
7 [Ipumenenue apoOeit U NPOLIEHTOB IS 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbpHbIE unciia. PaimonanbHbIC U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue oneparuu c 1
JIEHCTBUTEIbHBIMU YU CIIAMU
10 Mopyinp JEMCTBUTEIBLHOTO YHCIIA U €r0 1
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11

12

CBOMCTBA

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BRIYUCICHUN

OcCHOBHBIC MCTObI pCIICHUA LCIIbIX U

JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

14

15

16

OcCHOBHBIE METO/IbI PELLICHUS LENbIX U
IpOoOHO-pallMOHATIFHBIX YPAaBHEHUH U
HEPABEHCTB

MHoOrowieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOTOUJIeHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouieHsl ¢ LeIbIMU KO3 PUITMEHTaMH.

Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUN

19

Marpuiia cucteMbl TUHEMHBIX YPaBHEHUH.
Onpenenurens MaTPUITHI 2%X2, €T0
T€OMETPUYECKUIN CMBICIT U CBOWCTBA;
BBIUHCIICHHUE €TI0 3HAUCHUS

20

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS
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21

22

23

[Ipumenenue onpeaenutTens AJjist perieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU
Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponshas padora: "Pannonanbuble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

25

26

OyHKIMS, CIOCOOBI 3a/1aHus HYHKIUH.

Bsaunmuo obparnbie pynkiun. Kommosumms

byHKIII
I'padux GyHKIIMN. DIeMeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN

27

O06nacth ornpeaesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
ITpoMexyTKH 3HaK OCTOSIHCTBA

28

29

30

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonspiiee n HaumMeHbIlIee 3HaYCHHE
(GYHKIIMHY HAa IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

31

DIeMEeHTapHOE MCCIICIOBAHNE U
MOCTpoeHne TPpauKOB ATUX PYHKITUN
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DJIeMEHTapHOE UCCIIEIOBAaHUE U

32
MOCTPOCHUE TPaUKOB ITHX (QYHKITUH

33 CreneHb C 1e1bIM MoKaszaTeneM. buaom
Hprorona

34 Crenens c 1eJIbIM TTOKa3areneM. bunom
Hprorona
Crenennast GyHKIUS C HATYPAJIbHBIM H

35 LEeJIbIM TToKa3aresieM. E€ cBoiicTBa 1
rpaduk

36 Kontponbnas pabora: "Crenennas
¢bynkmus. E€ croiictBa u rpaduk"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIEHHU U €ro CBOMCTBA

38 ApudmeTnueckuii KopeHb HaTypaabHOU
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIEpXKAIINX CTETIEHU U KOPHU

40 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIepXKAaIINX CTENIEHU U KOPHU

41 [IpeoOpazoBanHms YUCITOBBIX BHIPAKEHUH,
COJIEpXKAIINX CTETICHH U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPATUOHATTEHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

43 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX

ypaBHEHUI
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Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIIECHUS UPPALMOHAIBHBIX
ypaBHEHU I

45 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UPPALMOHATILHBIX YPABHEHUM

46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATIBHBIX YPaBHEHUN

47 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUT
UPPaLMOHATIbHBIX YPABHEHUM

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
UPPaLMOHATIbHBIX YPABHEHUM
CaoticTBa U rpaduK KOpHsI N-Oi CTENEeHH

49 Kak (DyHKIIMHU OOpaTHOMN CTENEeHH ¢
HaTypaJbHbBIM ITOKa3aTelleM
CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU

50 Kak (PyHKIIMH OOpaTHOU CTENEHHU C
HaTypaJbHbBIM ITOKa3aTelIeM
KonTponsHas pabora: "CBoiicTBa 1 rpaduk

ol KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHeHuUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

54 CreneHb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

95 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
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rpaduk
Hcnonb3oBanue rpaduka GyHKIUN 115

56 . 1
peleHNs ypaBHEHUH

57 Hcnonp3oBanue rpaduka QyHKIHH 115 1
peueHusl ypaBHEHU I
[Toka3zarenbubie ypaBHeHUsS. OCHOBHbBIE

58 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PEILIEHUS TOKA3aTENbHbIX 1
yYpaBHEHUU

61 KonTposabnas pabora: "[lokazarenbHas 1
¢yuknus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapudm yucna. CoiicTBa Jiorapugpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecaTUYHBIE U HATYypaJIbHBIC JTOTapH (MBI 1

67 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX
Jorapupmbl

68 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
aorapudmbl

69 [IpeoOpazoBanme BEIpaKEHUH, COIEPIKAIINX 1

norapudMbl
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Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

70
rpaduk

7 Jlorapugmuueckas pyHKIus, €€ CBONCTBA U
rpadguk

79 Hcnonp3oBanue rpaduka QyHKIHH 115
pelIeHusl ypaBHEHUM

73 Hcnons3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/bI pelIeHus JJorapu(PMUIECKUX
yYpaBHEHUU
Jlorapudmmueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PelIeHUs JTorapuPMUIECKUX
yYpaBHEHUHU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMUUECKUX ypaBHEHHM

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
JOrapupMHUUECKUX ypaBHEHUH

79 KonTponbhas pabota: "Jlorapupmuyeckas
¢ynkuus. Jlorapupmudeckne ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC

YHUCJIOBOT'O apryMEHTa
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ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 1
YHICIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuveckas OKpyKHOCTb,

84 ompeieTICHUE TPUTOHOMETPUUECKHUX 1
(YHKIHIA YUCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oTpeielIeHUEe TPUTOHOMETPUICCKIX 1
(YHKIMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHUH

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

93 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIpOKEHU I

94 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

96 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

97 Pemenne TpuroHoMeTpHUECKUX YpaBHEHUN 1

98 Pemienne TpUroHOMETPUUECKUX YPAaBHEHHUN 1
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99

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUU

100 Pemenre TpuroHoMeTpHUECKUX YpaBHEHUN
KonTtponsHas pabora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS

102 nocjenoBaTenbHOCTe. MeTon
MaTEeMAaTHYECKON HHTYKITUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MOCJIeIOBAaTEILHOCTH. VIcTOpUs aHamu3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckonewyHo yObIBaroIasi reoMeTpruiecKast
nmporpeccust

107 CymMma O0eckOHEYHO yObIBaroIiei
Te€OMETPHUYECKON MTPOTPECCU

108 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Uucno e. @opmyra CIOKHBIX TPOLIEHTOB

110 Vcrionp30BaHue IPOTPECCHH ISl PEIICHUS
peaIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTtponpHas padora:
"[TocnemoBaTeIbHOCTH U TpOrpeccuu’”

112 HenpepoiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbeiBa. ACUMITOTHI TPadUKOB
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byHKIII
CgoiicTBa GYHKIIUIA HETIPEPHIBHBIX Ha

114
OTpe3Ke

115 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MUHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTtoa HHTEpBaIOB /s peIIeHUs
HEPaBEHCTB

118 MeTto1 MUHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX
GyHKIMH 15 pereHust 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUMH 1715 peleHus 3a1a4

121 [IepBas u BTOpast Npou3BOAHBIE PYHKIIMH

122 Omnpenenenue, reOMETPUYECKUIN CMBICI
IIPOU3BOJHON

123 Onpenenenue, GU3NIECKUN CMbICIT
IIPOU3BOTHON

124 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUA

195 YpaBHeHUe KacaTebHOU K TpapuKy
byHKIIUN

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIINH

127 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpousBonHas CyMMbl, IPOU3BEACHMUS,
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YaCTHOTO ¥ KOMITO3UIIMH (DYHKIIUNA

HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUS,

129 . 1
YaCTHOTO ¥ KOMIO3ULIUU (DYHKIUI

130 [IpousBoiHAS CyMMBI, IPOU3BEACHHS, 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI

131 KonTtponsHas padora: "[IponsBoanas” 1

132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkun"

134 HroroBast KoHTpoIbHAs paboTa 1

135 HOBTOPGHI/IC, 00001IeHEe, CUCTEMATH3AITHS 1
3HAHUH

136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3AlIH 1
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUS

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
MCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpuMeHeHne Mpou3BOHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON

(GbyHKIIMHM Ha OTpE3Ke

Haxoxneaue HauOOoJIbILIErO U
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10

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKINN Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKIMU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHHS HETTPEPBIBHOM
(bYHKIIMH Ha OTpe3Ke

11

Haxoxneaue HauOoJIbILIEro U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

13

14

15

[Ipumenenne npou3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Tpumenenne npou3BOTHOM IS
onpeeleHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOH UITN
rpaduKom

16

[Ipumenenne npou3BOTHOM IS
OIIpEEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (OPMYIION HITH
rpaduKom
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17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunus GyHkimit

20 ['eomerpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTU

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJI0CKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[TpaBuia HaX0XKIEHHS IEPBOOOPAZHBIX

%6 NHurerpai. I'eoMeTpU4eCKUN CMBICI
UHTErpajia

97 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne HeroTona-JleiiOnuma

28 Brruucnenue onpenenéHHoro HHTerpata
o gopmysne HoroTona-JleliOHumna

29 [TpumeHeHHe UHTErpana s HaXOXKACHUS
TUIOIIAEH TUIOCKUX GUTyp

30 [TpumeHeHne MHTETpaa A1l HaX OXKACHUS
00BEMOB reOMETPUUECKHX TeI

31 [Tpumeps! pemeruit nuddepeHImarIbHbIX

ypaBHEHUU
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[Tpumeps! pemennii qudQepeHIraIbHbIX

32 .
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontposbnas pabdota: "[lepBoobpasznas u
uHTerpan"

35 Tpuronomerpudeckne GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue QyHKINH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuveckne GyHKINHU, HX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OTb60p KOpHEH TPUTOHOMETPHUUECKUX
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YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perienne TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Perienne TpUroHOMETPUUECKUX
HEPaBCHCTB
Kontpomnsnas padora: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHIA.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeLLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIEC METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIbI PEIICHUS

Jorapu(MUUECKUX HEPABEHCTB
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OcHoBHBIC MCTOJbI PCHICHUS

5 norapuMIUYECKUX HEPABEHCTB
57 OcHOBHbIE METOBI PELICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PELICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PEIICHUS
HPPaIlMOHATILHBIX HEPABEHCTB
60 OcHOBHBIE METOBI PELICHUS
UppallMOHATILHBIX HEPABEHCTB
61 I'padmyeckue MeToabI peHieHUsS
UppalMOHATIBHBIX YPaBHEHUI
62 I'padmyueckue MeTOABI pelIcHUS
UPPAIMOHATLHBIX YPaBHESHUI
63 I'padmyeckue MeToAbI pemieHus
MOKa3aTeIbHBIX YPABHEHUI
64 I'padmyueckue MeTOABI pelIcHUS
MOKa3aTeIbHbIX HEPABEHCTB
65 I'padmyueckue MeTOABI pelIcHUS
Jorapu(PMUIECKUX YpaBHEHUN
66 I'padmueckue MeToAbl penieHus
norapuMUYECKUX HEPABEHCTB
67 I'padmyeckue MeTOBI pelIeHUS
norapuMHUYECKUX HEPABEHCTB
I'padmyueckue MeTOABI pemIeHUS
68 MOKa3aTEbHBIX U JIOTAPUPMUUECKUX

ypaBHEHUU
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69

I'padmyeckue MeTOABI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
YpaBHEHUU

70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPABEHCTB

I'padmueckue MeToabl pemeHus

IIOKAa3aTCJIIbHBIX U J'IOl"apI/Iq)MI/I‘leCKI/IX
HCPABCHCTB

Kontponbnas padota: "HpparnmoHaibHbIe,

MOKa3aTeibHbIe U JIoTapuMuuecKue
HepaBeHCTBA"

73

KomruiekcHele uncna. AnreOpanyeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMIIJIEKCHOTO YHCIIa

74

75

76

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue ornepaum ¢
KOMIUIEKCHBIMU YHMCIIaMHU

77

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHaTHOﬁ IIIIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenun
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13 KOMIIUICKCHOI'O 4HCJjia

®opmyna Myaspa. Kopuu N-oii ctenenu

80 13 KOMIUIEKCHOI'O YHCIIa
[TpumMeHeHne KOMIIEKCHBIX YMCET JUIS

81 pemeHust GU3NYECKUX ¥ reOMETPUIECKUX
3aja4

82 KonTponbhast padota: "KomiuiekcHbie
yucna"

83 HatypanbHble u 1iesbie uncna

84 HatypanbHble u Lienble uncia

85 [IpuMeHeHne NPU3HAKOB 1€TUMOCTH
LEJIBIX YnCell

86 [IpuMeHeHne TPU3HAKOB 1ETUMOCTH
LEJIBIX YnCell

87 [TpumeHeHre TPU3HAKOB IETMMOCTH
nenbrx yrcen: HOJl m HOK

88 [IpuMeHeHne NPU3HAKOB 1€TUMOCTH
mensix uncen: HOJL u HOK

89 [IpumMeHeHne TPU3HAKOB 1ETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYIIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
IEJTBIX YHACEIT: OCTATKH 110 MOJIYITIO
[IpuMeHeHne TPU3HAKOB JIETUMOCTH

91 LEJIBIX YKcelT: aropuT™ EBknnaa nis
peleHw s 3a/1a9 B TEJTbIX YMCIIax

92 Konrtponsnas pabdora: "Teopus memnbix

gucen"
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93

Cucrema 1 COBOKYITHOCTh ypaBHEHHI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

94

95

CucreMa 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CIIEICTBUS

OCHOBHEBIE MCTO/bI PCIICHHA CUCTEM U

COBOKyrIHOCTGﬁ pairuOHAJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METObI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

97

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEMN MOKAa3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

OCHOBHBIE METOBI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

101

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 ¥ 3a]1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
YKU3HU, UHTEPIIPETALUs I10JY4CHHBIX
pe3yabTaToB
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HpI/IMeHeHI/Ie CHUCTCM K PCUICHHUIO
MAaTCMAaTHYCCKUX 3aJa4 M 3aJa4 U3

102 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UHTEPIPETALUs OTYYEHHBIX
pe3yabTaToB
[TpumMeHeHre HEPaBEHCTB K PEILICHHIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HU, UHTEPIPETaLUs OTYyYEHHBIX
pe3yibTaToB
Kontposnbnas pabora: "Cucremsi

104 panMoHATBHBIX, UPPAIIMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHU"

105 PanvonaneHbIE ypaBHEHHUS ¢ MTapaMeTpaMu

106 ParmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmonanbsHbIe CHUCTEMBI C MapamMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpaMu

109 HppanmoHanbHbIE CUCTEMBI C
napameTpamu

110 [Toka3zaTtenbHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112 JlorapudmMuueckue ypaBHECHUS,

HEPaBEHCTBA C ITapaMeTpaMu
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Jlorapudmuaeckue CUCTEMBI C
napameTpamu

113

Tpuronomerpuyeckue ypaBHEHHUS C
rnapameTpamu

114

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

115

116 TpUroHomMeTpu4ecKre CUCTEMBI C
rapameTpamu

[TocTpoenue u ucciaenoBanue
117 MaTeMaTUYECKUX MOJENEH peaabHbIX
CUTYallUil C MOMOILBIO YPaBHEHUH C

napameTpamu

HOCTpOCHI/IC N UCCIICOOBAHUC
118 MaTeMaTUYEeCKUX MOoAeIeH PCAIBbHBIX
CI/ITyaHI/Iﬁ C IIOMOIIIBIO CUCTEM ypaBHeHI/Iﬁ

C nmapaMeTpamMu

HOCTpOCHI/Ie N UCCIICAOBAHUC
119 MaTeMaTUYeCKUX MoAeIei PCAIBbHBIX
CI/ITyaHI/Iﬁ C IIOMOIIIbIO CUCTEM ypaBHeHI/Iﬁ

C rmapamMeTpamMu

KonTponbnas pabora: "3agauu c

120 .
napameTpamu

121 [ToBTOpenue, 0600MIEHNE,

cucTteMaTusanus 3HaHui: "YpaBHeHUs "

122 [ToBTOpenue, 06001IeHNE,
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

123 [ToBTOpeHmE, 0600MIECHNE,




cUCTeMaTH3alys 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpEeHME, 0000IIECHNE,

124 o "
cucTeMaTu3ainus 3Hanuii: "HepaBeHcTBa

125 [ToBTOpeHue, 060061IeHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

126 [ToBTOpeHme, 06001IIEHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"
[ToBTOpeHME, 0000IIEHNE,

127 cuctemMaTtu3anus 3Hanuii: "I[Ipon3BogHas u
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 0600IIEHNE,

129 cucteMaTtu3ainus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 0600IIEHNE,

130 cucremMarn3anus 3HaHuii: "MHTerpan u ero
npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE,
cucrtemaTtusanus 3Hanui: "OyHkuun"

132 [ToBTOpenue, 06001IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600MIEHNE,
cucTeMaTu3amus 3Hanui: "OyHKmn"

134 [IpomexxyTouHas arrecraius
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135 [ToBTOpeHue, 060061IeHNE,

cucTeMaTu3anusd 3HaHUU

136 [ToBTOpEeHME, 0000IIECHNE,
CHUCTEMaTHU3aIMs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MareMatuka: anredpa v Hayajia MaTeMaTHYEeCKOro aHallu3a, FTeOMETPHUS.
Anrebpa u Havasia MaTremMaTudeckoro ananusa, 10-11 kimaccsl / Anumos 111LA.

Konsarun FO.M., TkaueBa M.B. u ap

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
MareMatuka: ajirebpa ¥ Hayajia MaTeMaTUYeCKOro aHalln3a, FTeOMETPHUSI.
AnreOpa u Hauana MmaTeMaTudeckoro ananusa, 10-11 kiaccer / Anumos 11LA.

Konsarun FO.M., TkaueBa M.B. u ap

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

POII

46



		2025-02-11T08:55:07+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ИМЕНИ А. ЛАРИОНОВА" Г. ЕМВЫ




